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ABSTRACT 



The Nova 800 Teletype Test is a maintenance program designed to detect 
malfunctions in the teletype logic, interrupt system, and the I/O bus 
logic. The program may be used to test teletype models ASR33, KSR33, 
and KSR35 . The program contains routines to punch and read random data, 
echo typed keys, punch from the switch register, etc. 
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ABSTRACT 

THIS TS A MAINTENANCE PROGRAM DFSTGMEO 
TO P£TEOT MALFUNCTIONS IN THE TFLFTYPE LOGIC, 
IMTFRPUPT SYST£M f AMD THE I/O Bi>3 LOGIC'. THE 
PROGRAM MAY 8F USED TO TEST TFLFTYPF MODELS 
ASR33. KS»3^, AMO KSR35. THE PRDGPA" CONTAINS 
POUTIMES Tn PUNCH ANO READ RAMDDM DATA, ECHO 
TYPFQ KFYS, PUNCH FRO* THE «*ITCH RFGISTEP, ETC'. 

MACHINE REQUIREMENTS 
NOVA.spif PRHCPSSOR 
2< egAO/wPiTE MEMORY 



* o n 1 -i i^ a n * « <^A ii> ** r«i w ^ 



I tl,feTT»fc 



SWITCH SETTINGS 

P! ? j» 9| A 

W I* 5* 5* 5^ 
5} * ? e * 5 1 

p! », pi ft 5 4 
^ w r? 7 *, k, 

SWITCH n(i) 
SWITCH 1 f!) 
SWITCH 9(1) 



8 m£u; DEVICE C'OF STARTING ADQPFSS 
■DIAGNOSTIC STARTING ADDRESS 
■PRINT C(SwTTCHS)R dm TELETYPE 

■ ECO TYPEn J MptiT 
■PRINT CHARACTDP SET 

■ PUNCH AnD READ RAMHCim DATA 

■ P.JNCH AmH READ CDU"'TPR 
■PROCEED From a F»RDR 
■SET FDR *SR TELETYPES 
■nQMiy CHEC* KEYflnAPD parity 



|A, UP£»ATIvG PR0CEED"4F 

H.l? LDAD THE PR"GPAM VIA THE BINARY L^AnEP, USE 

I T"F HIGH SPFEn READER IF AVAR**!.*. 

M.1 IF THE DEVICE CUJES QF THF UNIT U^DFR TFST 
I ARE NOT 1* AND 11, FnT£» THF FVEN NIJM8EP 

1 IM REGISTER 1*919,0*, A'D STABT AT » (? « 51 -1 5 . 

» THE PROGRAM wlLL HOHIFV IT8FLF AND HALT 

I REAfiy FOP THE NEXT STFP 



TESTING A ASR33 TELETYPE 

SET THE TFLFTYPF Td The L^CAL PDSITTON 

PRESS THE TAPE Punch hn BUTTO*' 

PRESS T*E "HERE IS" «Fy. THF PUNCH SHDuLD 

FEEn BLANK TAPE, 

PRESS THE "PEPT" KEY, THEN THF "Rijfl OUT" 

XPY. EXAHTnF THF TAPE EriR ALL HnLFS . 

PERFORM THE ABOVE T*0 ST£p$ IJNTILL ABOUT 

1« INCHES QF TAPE HAVE «£FN PtiNTHED*. 

SET THE Tf-'LPTYPE SWITCH T" LINE. 

PLACE THE END OF THF PUNCHED TAPE IN THE 

READER, A TAPF LOOP ABOUT ONE FOOT LONG 

IS THUS Fntfwgn »ETNF£* TMP readfr and 

THE PUNCH. 

SFT THE READER SwTTCH TH THE START POSITION'. 



* 0*&2 .MAIN 



14.?, 9 SET THE SWITCH REGISTER Tn C"0Wfl50 

|4!?.ia PRESS START 

,4 9.11 THE PROGRAM WILL RUN UNTILL MANUALLY 

STOPPED OR A ERROR IS DETECTED THE WORD 

} "PASS" WILL SE PRINTED AT THE END OP EACH 

I PASS. OTHER XNOETfRHINATE COOES WILL ALSO 

1 BE PRINTED, 

J4.2.12 WHEN THE PROGRAM HAS COMPLETED SEVERAL 

| ' * PASSES SET THE DATA SWITCHES TO 8*B«53. 

M.2.13 PPESS RESET 

J4.2.14 SET THE READER SWITCH TO FREE. 

14,2.15 PRESS THE PUNCH OPF BUTTON 

14,?, IS PPESS STA»T 

• 4 » 17 a SUBSET nF THE ASCII CHARACTOR SET *Hl 

I ' BE PRINTER THE SET BEGINS WITH THE SEO- 

f UENCE "MMMti TO PERMIT CARRIAGE RETURN 

i ADJUSTMENTS ON A WIDE LETTER. 

,4.?. 18 AFTER SEVERAL LINES HAVE BEEN PRINTED 

I PRESS RESET AND EXAMINE THE PRINTED DATA, 

J4.2.19 SET THE DATA SWITCHES TO «80«S2 

|4!?,23 PRESS START 

M 2 ?! STRIKE EACH KEY ON THE KEYBOARD AND CHECK 

, ' TO INSURE THAT IT IS ECHOED PROPERLY, 

f4,?,22 SET THE DATA SWITCHES TO 0I0P854 

J4I2.23 PRESS RESET. 

}4 2,24 REMOVE THE PUNCHED TAPE FROM THE 

| READER AND PUNCH, 

14,2.23 PPESS THE PUNCH ON BUTTON 

J4.2.28 PRESS START 

,4,2,27 INSERT THE LEADER OF ALL ZEROS INTO 

i THF RE AQER 

14 2,28 SET THE READER SWITCH TO START, 

,4 2,29 THE PROGRAM SHOULD PUNCH AND READ RANDOM 

I * OATA UNTILL MANUALLY STOPPED OR A ERROR 

I IS DETECTED. 

,4 s TFLETYPES WHICH 00 NOT CONTAIN THE READER AND 

, ' PUNCH OPTIONS MAY BE TESTED BY SETTING OATA 

| SWITCH 1(1) AND OMITTING THnSE STEPS PERTAIN. 

I ING TO THE READING AND PUNCHING OF TAPE. 

15. PROGRAM OUTPUT/ERROR DISCRETION 

I* 1 WHEW A ERROR IS DETECTED BY THE DIAGNOSTIC 

• " THE PROGRAM WILL HALT AT LOCATION ERR+6. 
| EXAMINE ACS T1 OBTAIN THE ADDRESS OF THE 
| FAILING ROUTINE. 

| CONSULT THE LISTING TO DETERMINE THE CAUSE 

i OF THE ERROR 

• PRESSING CONTINUE WILL CAUSE THE PROGRAM 

, TO ENTER A FAILING LOOP SUITABLE FOR SCOPING, 

I SFTTING SWITCH i(l) WILL CAUSE THE PROGRAM 

i TO PROCEED FROM THE ERROR, 

. S 2 WHEN A HALT IS EXECUTED IN ROUTINES OTHFR 

J ' THAN THE DIAGNOSTIC CONSULT THE LISTING FOR 

I THE CAUSE OF ERROR. 
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5.3 PUNCH SWITCHES ROUTINE (START ADDRESS 51) 
THIS ROUTINE MAY BE USED FOR SCOPING THE 
TELFTYPE OUTPUT LOGIC. THE ROUTINE TRANS- 
MITTS A CHARACTOR EVERY 1*2*8 INOFPENOENT 
OF THE TELETYPE BUSY OR DDNP FLAG*. THE 
CHARACTER TRANSMITTED IS A FUNCTION OF THE 
RIGHT HALF OATA SWITCHES, 

5.4 TERMINATING A LINE INPUTTED IN THE ECHO 
TEST WITH "CTRL Z" WILL CAUSE THE LINE TO 
BE REPEATED UNTILL ANOTHER KEY IS STRUCK. 
THIS PERMITS SPECIAL COPE COMBINATIONS, 
FOR MECHANICAL ADJUSTMENTS, Tn RE TYPFO. 

PROGRAM DISCRIPTION/THEORY OF OPERATION 

TELFTYPF DIAGNOSTIC (START ADDRESS 5G) 
THIS ROUTINE WILL TEST THE TELETYPE INTER- 
FACE LOGIC, THE ROUTINE WILL ALSO TEST 

CONTAINED IN THE CPU, AT THE END OF EACH 
PROGRAM PASS THE WORD PASS TS PRATED. 
IF AFTER A FEW MINUTES THE WORD PASS IS 
NOT PRINTEO THE PROGRAM MAY BE IN A LOOP 
OR THERE MAY RE A TELETYPE MALFUNCTION, 

*.2 PUNCH SWITCHES fSTART ADDRESS 51) 

THE PUNCH SWITCHES ROUTINE PERMITS THE 
OPERATOR TO SCOPE THE TELETYPE OUTPUT 
LOGIC. THE ROUTINE ISSUES A I/O RESET 
PULSE, SENDS THE CONTENTS OF THE SWITCHES 
RIGHT HALF, WAITS 102*8, AND ITERATES THE 
SEQUENCE, 

8.3 ECHO TEST (START ADDRESS 521 

THE ECHO TEST PROVIDES A MEANS OF DETER- 
MINING IF THE COOES PRODUCED BY THE KEY- 
BOARD ARE CORRECT, WHEN THE OPERATOR STRIKES 
A KEY THE PROGRAm"rECEIVEs'"tHE W CHARACTOR*AND 
CHECKS IT FOR EVEN PARITY.... THE CHARAC- 
TOR IS STORED IN A BUFFER AND ECHOED BACK 
TO THE OPERATOR, IF A TAB HAS BEEN TYPED 
A RU80UT IS ALSO ECHOED, THE OPERATOR MUST 
CHECK THE CHAPACTOR PRINTED TO RE THE SAME 
AS THE KEY DEPRESSED, WHEN THE CARRIAGE 
RETURN KEY IS STRUCK THE PROGRAM CLEARS 
THE BUFFER AND ECHOES A CARRIAGE RETURN 
LINE FEED SEQUENCE. IF THE OPERATOR TERMIN. 
ATES A LINE WITH A "CTRL Z" KEY THE PROGRAM 
WILL INSERT A CARRIAGE RETURN AMD ECHO THE 
LINE UNTILL ANOTHER KEY IS STRUCK'. 
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PBI^T CHARACTDR SET (START ADDRESS 531 
A PORTION OP THE ASCII CHARACTOR SET IS 
PEPFATI.Y TYPED, 

PUNCH AND REAn RANDOM (START AOORFSS 54) 
T«I8 IS THE PRI*E TEST np THE TELETYPE 
READER ANO PlJNCM IN FULL DUPLFX OPERATION. 
THE MSKO INSTRUCTION ANO THE INTERRUPT SYS- 
TEM ARE USEO TO PROVIDE RANDOM. START-STOP 
SEQUENCES TO THE READER ANO PUNCH*. THE DATA 
PUNCHED IS EVEN PARITY... RANDOM WUMBERS. 
PUNCH AMD READ COUNT (START ADDRESS 55) 
THIS TEST IS SIMULAP TO THE PREVIOUS TEST 
EXCEPT THAT A COUNT PATTEPN IS USED. 

RESTRICTIONS/MISC 

THE DIAGNOSTIC ROUTINE WILL PRINT VARIOUS 
INDETERMINATE CHARACTORS, 
THE DIAGNOSTIC ROUTINE WILL NOT OPERATE 
PROPERLY WITH THE MODEL 37 TELETYPE. 



.EOT 



\fl '•* w r^ 



'AIIN 



001*004 ,uoc 1 

0»001 000347 INT& 

00002 «B?1*S JMp PBEG 



JTNTERRUPT 8ERVTCP ADDRESS 
MOTHER HEN STAPT 



00»005 ,L0C 5 

00005 177777 X8AVI -1 

00006 002007 JMR ».*1 

00007 000153 START 



00045 



000049 
000310 

000050 



.LOC 
EGGS 



45 



00050 002109 

00051 000225 

00052 000240 
O09$53 Pi0?i«4 

00054 0)02102 

00055 ^0S1O3 



00056 
910^57 

009161" 
C*0P*61 
00062 
000)63 

00064 

900(69 
00066 
0)00167 

0)00170 

0)00171 
00072 
00073 
00074 
00075 
00076 
00077 
00100 
00101 
00102 
00103 
00104 
00l0S 
00106 



060010 
000010 

061*010 
000153 
002036 

000000 
160077 
177700 
177634 

100004 
001762 
00*070 
001748 
001772 
001734 
097664 
061634 
060690 
000764 
000000 
000000 

000463 
!*0p464 

002044 
000546 

0000U 



C0VCD1 

DVCDI 

C60KI 

FIR8TI 

UASTI 

DEVRETl 

CIOTl 

M100I 

CM100I 

IND4I 

ER| 

£HALT«J8R PER 

SETUPl EMTIR 



.LOC 50 

J*P #9EG 
JMP SWITCH 
JMP ECHO 
JMP #AI_PWA 

JMp PMAINR 
JMP »MAINC 

060010 

10 

060010 

START 

CRLF 



160077 

-100 

-144 

04 

ERR 



L00PI 

TIMEI 

CTIMLI 

CTIMHI 

CTIMI 

TWOI 

TIMEXI 

PASS! 

MAINRI 

MAJMCI 

ALPHAI 

BEGI 

T94 A I 



CYCLE 

TIMER 

24800. 

29500. 

25000. 

500, 





MAIM 

M4XN*1 

ALPH 

BEGIN 

.TTO 



DIAGNOSTIC 
JRRTNT FROM SWITCH 
rECHQ THE INPUT 
|»RINT CHARACTOR SET 
fRANOOM REAO/PUNCH 
fCOUNTE* READ/PUNCH 



J98 MS 
M02MS 
n?»M8 
»2 PER 



CENT OP 25000 



A 0*0* .MAIN 



00107 


000000 


SAV0I 







*0l .1« 


000000 


3AV1I 







00111 


1*000010! 


SAV2I 







*B1 12 


000000 


SAV3I 







00113 


00001*0 


SAVCt 







o»01H 


000011 


TIOI 


.TTO 




ami 5 


000010 


TIOXI 


.TTI 




00116 


000000 


TINCHI 







»0U7 


135525 


C1355I 


135525 




00120 


000000 


RANll 







00121 


000000 


BROKENl 







00122 


000000 


ICTBI 







00123 


000000 


CRAI 







00124 


000523 


RANOl 


XRAMQ 




00125 


000000 


OCT»l 







00126 


000000 


RANOl 







00127 


000100 


LTI 


100 




00130 


000000 


TYOI 







00131 


000000 


TIMDEU 







00132 


000004 


C4I 


4 




00133 


000177 


C177I 


177 




00134 


000000 


MESSRI 







00135 


000377 


C377I 


377 




00136 


000015 


C215I 


15 




00137 


000012 


C12I 


12 




0(9140 


004000 


C4000I 


4000 




00141 


002342 


PC5I 


1250. »5 


PERCENT 


00142 


000347 


CINTRI 


INTR 




00143 


002220 


CTABL1 


TABLE+100 




00144 


002120 


CTAiFl 


TABLE 




00145 


000000 


CWTRI 







00146 


000032 


C232I 


32 




00147 


020000 


C20KI 


20000 




00150 


002036 


ICRLFI 


crle 




00151 


002013 


XMESSI 


MESS 




00152 


000011 


cut 


11 





OF 25000 



000011 ,TT0»11 
000010 ,TTI"10 



A jv:<tf7 



HATNi 



*8M 53 
f * id 1 5 4 

5*01. SB 

Wit? 

P0161 

*&1S9 
P0163 

" 016^ 

51(^1 71? 

*i*17P 
cs So 1 7 ^ 

?0175 

?fc?7* 
3HJ177 

•H*2^ 

'/ n p P1 1 

* fc ? J 
P0P0I4 

r /fe)P^i7 
90Pi1 

.?> k» g 1 4 

<*0pi« 

?aP17 

GKP21 

v>n5P2? 

*BP23 

«J3224 



ci 3 (f pi <s 5 
1 5 1 4 « « 

"24»*a 
1 254*6* 
*44H*6 

^St>iw6 

p 5 * * 7 
•*t»42*l 

^ 2 4 « « t?> 

'«44!*56 
f*3»*0fi5 

s*5*l 1 5 

f 5Pfl*7 

flpl42iM 

"*24«*5 

1254*3 
« 2 4 p» «l 7 

"63(*77 

^54pi«3 

^Sppi^l 
i*2 tafia 

r "24pl«4 
1 2*4'* (* 
<*240?S 
1?i*41 5 
«?P216 
1 51 4** 
» 2 ff •* " 2 
112 414 
»ftffl2»3 
*5195J*3 
^2! Pl"!3 
«24«*g 

0» 2 4 91 B 7 
123P!*a 

"8*21 1 



STA»T» 



DFVCOI 



DEvrn 



DFVC2I 



L«A 
IMC 
LHA 
IMC 
STA 
STA 
STA 
STA 
JS* 

LOA 
STA 
L'lA 
STA 
STA 



2,XSAV 
2.? 

til 

l.cnvco 

2.T04A 

2.TT0 

2,DVCn 

DfVTD 

l.cnvco 

2,**AV 
7, Tiny 
?,Dvcn 
oevro 



L r ' A 1 , ¥ 1 fl| » 

i_oa 

AMO 

L^A 

AOQ 

STA 

MALT 



1 , DVCO 

« n 

A f »' 

0i,C"c*K 



STA 
L^A 
LOA 
LOA 
AND 
L^A 
SOB** 



3, OP 

2. FT 
Cl,P, 
l.CT 

l.cn 

»»1 



jmp DFvr 

I^C 2,2 
LOA (J.L* 
SUB* ",? 



JMR 

LOA 
LOA 
AMO 
LOA 
ADD 
STA 
JM P 



QFVC 
• OEV 

1 . Ml 

liOv 
DFVC 



V»£T 

«ST 

2 

OT 

VCO 

? 

ST 

13*2 
«FT 

2 

PI?* 
CO 

2 

1 



fCHANGE THE ,TTH HEViri- CHOP'S 



IflHANGe THF ,TTT "EVIfE C n D F <i 
»r.HA»lP,E CONSTANTS FT19 THE H?tT Bi|V, 



|PIV THF n£V|tF CW 
I lfi(?yi77 

JTMTTTALL* f'fii>i7iia 



fCMtNSE T^E INSTRUCTION 
jma«* T he DFVICF ronE 
P J E* DEVICE C^OP 



i? ■■■• v. e , m a T n 



'H?2^ >'ft9677 SWITCH! 

''tf?2* "2"a75 

•■' ■/■ 9 2 7 1 ',i i? 4 ? ■■* 

v/)?3'' t vPtf 1 1 

■'• w? 5» 3 1 l??4H 

"i/930 ' 1 6^6" , '> 

f'i/9 3"* W*14^4 

/tf934 "i*' 5 ?^ 

•» « P a •* <74477 

■'ieP3* r " 7 "^ 1 1 I 

?/937 : , ?f > 296 

•>i-ip4'- > i*-'/i«i^^ echo: 

"^?4 1 "31*14 3 

"i>?4? '34144 

*^?4* 1 >94 f ** 

^944 ;*41. 4"-^ 

r- v> 9 4 ft 1 7 * 4 * 1 

/ V:, 9 6 * 1 5 f 4 1 4 

'- 1;: 9 4 7 'i K f» 2 4 4 

-••,9 5* "3"? J 44 

■'w9!M ■^r > l45 

n'?s? ■■»7'43i4 trnnit 
■<"?h* ■?4H'S 

■1-19 54 1W» : 4i > 5 

■/ / 5 5 ■> ' ' i' f ' 2 4 i-1 

•'/9SP "241 4ft 

'•f!9t>7 1M*414 

? w 9 6 <■» '> t* r/ g * 7 

'■■nPftl ";i*l*M EChP2: 

'tbPft!? ^ft371tf 

>••■ w ? ft 4 ■"" w * 1 •» 1 

'"> k< 9 ft 5 • > ?! 9 1 9 a 

"tfPftft ^tf^M 

>09ft7 <241*5 ECH<i3l 

^)9 7'i ;i3 n '14«5 

.^9 71 n'M^s 

:/ # 9 7 9 'i 3 4 1 4 4 

> « 9 7 J 1512'3 
>n974 1??4"l 

.■^97* 12*7'"* 

] > i.t ? 7 * 1 5 7 51 ^ "» 

> yi 9 7 7 "! 2 ^ 4 '* * 
"• k 3 1? •■» 1 c*7 d '" c* 

* K S '* 1 rA 4 * 4 r M 
•'■w30P. .>3tM43 
'*tf3P3 15*414 
r-i$3tt4 "i?,p?^2 
■"" / 3 v». 5 r tf '*• 2 4 '/I 

* f * # * i" 6 r/ 2 1 * E C M n 4 I 
^^7 -<pr24fl 

w k? 3 J t * pt « a p 01 E R G R t 

.» r. 1 < « ft r* fit ft r» •* 

- . ' A i V ■■ i »■ 

'" V> 3 1 9 '» (? ■ P "■ fl 
■a ,/.-t,i% ,•» # r> » * fl 



IHRST 

L n A H.CTIMH 
NFG2 *, f * 
S'JB* ?,",RKP 
S ' l fi * * , p 
S*PON g* 
IMC A, P. STIR 
J"iP .-4 
UFA^S 3 
DHAS *,.TTO 
J^p S^'ITC^+1 

JRR ffTC»L p 
L^A 2 t CTAP|, 
LHA 3.CTARF 

STA i?i,t«,3 
I"IC 3,3 
SUB* 9.3,82* 
J«P .-3 
L^A 2.CTABF 

STA Pi.C^T" 
JS« TTNi 
L^A 1.C915 

j-sp Ernn 
L"A i,C?3? 
S"«* !?•, 1 ,SZ» 
Jmp ECH03 

s<pr-z .TTT 
JMp ECHrt4 
JRR fTfFSR 
TABLE 
J^P 6f"H n 3 
LOA 1.C377 
L^A 2.C.MTP 
I<*Z CwTO 
L n A 3.CTARF 
Mnv7» 2.2»S>'C 
AmO l,?,8»P 
A f -J R 1 , P 
A^O 2.3 
L "' A 1 , f. , 3 
A'10 H.1 
STA l.P-,3 
LOA 2.CTA9L 

sua* 9,3,s?p 

J^p ECHTi 
JMP ECHfi 
NIOC .tti 
J^P ECHP 

v3 ;hem fl 
^ » n E y T r f 

M fASP37 
H JPASS C 



JTYPE F«QM SwTTHHFS 



JHELAY ABOUT 1019 mj 



JfiEMi) C(S*'ITCHie Tn 
JTHF TFLETYPE. 

fFCHi) ON nyTPMT THE 
ICHAHACTOPS PFCFIVEH 



;s£T r n u n t e 3 tt $ 

ILODK FOR X * . p « < T 



jrAp^iAGg rvppo 



J^THRF THE CWA»ACTO» 
ITNTI. 2 TYPFH 
|<£PP SFNniMR THE 
H.I'E TYPED U^TTLL 
JA <£Y TS STPHC 1 *. 



|5?T n, <E THF C-HARACTOR 



iBgr-lv OF TABt E 



jCMFC* FOR 
jBijFFFR FH|, 



AG 

C n QF 

FLAG 
u m T F •* 



a S8C10Q ,MaTN 



PliiM* «6S«10 TINJ 


SKRON ,TTT 


«vj?1« ?0(>314 


•MP .-1 


P031* "eCSta 


DT4C »..TTI 


*»317 "637M 


skpoz .tti 


'f «t 3 2 ^ «63077 


M4L.T 


f»32i *"6.UM 


n n a * a t t n 


*0329 U1PI90! 


MHVZ 9,9 


'?" id 3 2 3 12*a<*« 


AHC 1,1 


^324 1470»O 


A^O 2, 1 


a»32S 1334*4 


AMO 1,2,S7S 


*W32* r*?!i?373 


J M P .-3 


5*0327 (*2AIA7 


L A 1 , C 2 51 K 


<"033t» "7*4*7 


RPAOS'2 


"0331 1334*4 


A^O 1 S ?,S7R 


«*(S33? r-»^f>335 


J M P .+3 


'* Ifi 3 3 3 1 ij 1 6) 1 2 


MHV« *,%SZf* 


«*i«S34 w6?s)77 


HALT 


?i«33S ? ?4133 


L r U 1, CI 77 


*t>33« 1234<?<J| 


AMD 1,{,» 


«^*!533? •*" 2 ^9 1 ^ 2 


LTA 1 .CI 1 


" (* 3 4 & 1 f* * 4 1 4 


SM8* 7, 1 , S2» 


»«341 f«PH 4»?i 


J MP i/, 3 


t*t}S42 12*0'»» 


ADC 1,1 


**M3 »>6361 1 


SKP^fv .TTH 


»>f*344 i*?!!*3/13 


J*P .-1 


i*W34S «6flM 


01AS 1..TTH 


>* &J J 4 * * fl 1 4 « H 


J M P «,3 


'■*k3347 «4P1 W 7 JMTP: 


STA R , $ A V !* 


»»35« f44 1l!» 


STA 1.SAV1 


00351 &5C111 


STA 2,9'V? 


PiflSS? ^5<fl J 1 2 


STA 3.SAV3 


**353 17?2*a 


MHV* J,* 


r/lUlKll ri K .4 < a 1 


*■* M 


' •'W"- "'i>«H 1 J 


a r A 3,s*vC 


*tf35« *63777 


s<pnz CPU 


»tt35« ^63P77 


HALT 


*(»357 "2415 4 


L^A l.TIO 


i^03Spi -9)71477 


1MTA 2 


*f)361 139415 


S ! I8*» 1,P,SNP 


t*tf362 P10O447 


JMP JYPP 


£0363 ^24H5 


L>">A l,TTO» 


1,1 W 3 6 4 139414 


3'.IB» 1 ,?,SZO 


*«365 *63P77 


HALT 


!»0S6« "6361* XTIM| 


SKPON .TTI 


00367 *63c?77 


HALT 


*»37* "6451* 


DTAS 1 , .TTI 


»B37t «i637i9 


S<pnz .TTT 


5*037? ii635)77 


HALT 


*0373 = * C 3 4 1 C?) 


3KPBM .TTT 


^k5374 ««3pi77 


HALT 


fl (?373 ^44116 


STA l.TTMCH 



» INPUT A CHAWACTOP 
IFWH THE KFVPOARH, 
fCHAf* T^ ACP 

» P L A fi CHtCKl 
;VlirT CHARACTOP 



n.w 1 "' « ' ■■>» i |i,ri g 



inqsir CHECK PARTTY, 

;r (-») bcnaRactpr 
f^T^IP THg PARITY BTT' 



;chfc« FQft TAB 
JFXTT WOT A T*8. 

JTnSERT A £* m r f t j y 



;TNTEP»UPT SF.ff^TCF 
fSAVE AC+CA»PY. 

rpa^ep fail fi ah? 

inijTPMT 

1 1 1 m rf g ■*• w j\, tfp.«uot ! SFF r.(9) 

>3£A!)FR JWPMT 

|Pf) i)HNF„ FLAG FAILEH. 

»r,£T CHARACTOP 

»FL4(J CHECK 

IFLAS CHEC< 

jSAVt" IK'PUT CHAeACTHR'. 



A 71 M" 1 . M ATN 



"IdS?* 12PW4 TIM t 

*0377 i»(lNt« 

* 4 a r» i* 2 p 1 1 7 

tf tf 4 1 P> 4 ff 1 9 !* 

i* tf 4 tf 9 m i P t 9 1 

?»4mS 1 / ? 4 ? 1 

"104PI4 "63077 

i'04^5 " , 46«l?2 

.-■ n 4 1* 6 4 p 5 <* 5 



l.l.SZR 
TU'9 

PI , R A N I 
BROKEN 
(*,<*, S*P 



Mnv 

J"P 

L^A 
STA 

HZ 

sub 

HA|,T 

STA i^.irTR 

J*P DTS M IS 



in* ZPRO Input 

ITnTT RANDQM *1|i*8F.R 

ITF TO wyCH L^AnER 

in* ALL CHAPATTH8S Pi 

|PRBC)R. 

JT.NTT COUMT PATTERN. 

fFXTT INTERRUPT. 



!>M4(/i7 ">3f?p66 

j>l^4 1 r* m 5 <» i ? i 

r /»s41i "34193 

!* ?t 4 1 9 1 7 M? '•» S 

* w 4 l 3 f ' M f 4 1 91 

'Ml 4 ^ 1 ^ 1 ?2 

? * 1 5 1 (A J p 1 01 

w \fi 4 1 * '* 2 pi 9 2 



TTN2J 



!_HA 
STA 

LOA 
mov 

HZ 

M(*IV*f 



3, C^A 

3.3.SNR 

TIN* 
ICTP 



9Q A\7 

r*i<542'* 
{» 10 421 

-1042? 



1^641 4 
"ifi3ft7 7 
^44192 
* (71 1' 4 7 1 



LDA B.IPTO 

SUB* i, 1 ,*Z» 

H4LT 

STA 1 . IPT» 

J^P 018*19 



<»w42* '"01^194 TTN3I JSR #PA^O 

111^1424 «PiP19()) HAnI 

»id-fl!?"s "24116 L n A l.TTNCH 

f>M2« U1C414 SUB* i»,1 f SZP 

'>*427 r»63ci77 HALT 

\*M3* ''ipr»463 J^P 015*1* 



A^431 
»UM3? 

? «9 4 3 3 

*KS434 

*tM3* 
?*?i436 

*P437 
'* V 4 4 ^ 
5"M41 
i* iJ 4 4 9 
p#44* 

^«S444 
P?I44S 
?«446 
?0447 
« ift #a 5 r>i 

*$ * 5 1 
?l£459 

•*fl4 5* 
i> tf 4 b 4 

»M5S 
PB4 56 
O04&7 
1*^46* 
*»46t 
C H 4 6 9 



< ' 6 3 S 1 1 
'*63fl77 
^34 193 

ri p n 4 f 5 
•"MP 195 
1 PI1PI1 "! 
«?ft9fli 
« « « 4 "* 3 
'* W 6 1 9 4 
■i (ft w 1 9 6 
*24 197 

132tf*2 
"i p. b 4 1> 6 

"2»ii; 

w 4 «■' J 9 6 

"! 1 f* 1 3 31 

1 .tn 9 4 * '/I 

"61111 

'*6341 1 
^63^77 
<*6371 1 
W63PI77 
■* 1**431 



TYPF: 



TVPF1I 



TYPF2J 



S«PON ,TTH 

MALT 

L^A 3.CPA 

MTV 3 , 3 . S v ' ^ 

Jip TYPF1 
HZ OCTB 
MOV* » , 
LOA (^,PCTP 
J"^P .+3 
J^R iff AMI) 
KAImH 

U"A l.LT 
L'">A 2,TY0 
A^C7» 1.9.S7C 
jMP TYPF2 

Pi,ClS"S5 
C« , W A N n 

TYC 
CI, pi 

n.prTR 

^,.TTH 
.TTH 



STA 
ISZ 

SUB 
STA 
On as 
S<PBM 
HALT 

S<pnz .Tvn 

MALT 

J MP OT.V'I* 



JPANDOM DATA 
ICOII >ITF.e 



it t^)»Rnan,rn)»8A0 

|0£AQ 0» p U^CM Frtf'O 1 ?, 
|»£RET COUNTE» 
>p<TT INTPR9IJPT. 



»r (»)»GnoO,C(l)"B*D 
»°eAi) Q« P!)*CH FWRQR. 



iHiJTPUT C n, J^T OP PANiOHM 
|OATTFRM, FLAG fHFCK. 

t<<n rr.H 

I a ami) Cm 

»TNC OUT COI'NTEB 



ll.EAi'JER C^ECK 

»»ESET PAM0"M IM ! EADFR 
1+1 TO LEADER COUMT 

ISFMQ TMf CMAPACTnp 

IFLAG CMEC< 

|FL*S CHECK 
IEHTT IMTERRUPT'. 



* m'll ,*ATM 



»M6* 1f?4«l 

*M65 "4F193 
»K>4«* *6?«77 



M A I M : 



HM67 
■? ^ 4 7 si 

■* M 7 J. 
*tf 472 

t* v 4 7 3 

i> (M 7 4 

tf B 4 7 * 
ay 4 7 ft 

« M 7 7 



- ;/> 

r? 1,1 

,71 „1 



%I1 

*/, * 
«vi7 

■* 1 1 

M? 



r - 2 r 91 *? 6 

A4-MIM 
1094*J| 

'"24142 

"44tt*l 
*6*177 
^61 HI 
*6*5M 

"10*194 MAIKllJ 

•H^IM 

1 594*3 

i pi43*a 

12*4*4 
f i ft <* 7 7 7 
1514** 
1513*7 

i*ftiffl772 
n tf r * 7 « fi 



■•"*?M* 

r<" i/l >S J 4 



'* g r» « >* 7 

;"24H ji 

U^l" 1 i*3iM 1 1 

"id* 17 17*I"i^ 
■'k)S89t "3"112 
ix ki * 2 1 r» b "" i 7 7 

If L<«51 



D T S m I s : 



SUB G,P!,8KP 
A^C a,? 
STA 0,CRA 

idrst 

sta u, broken 

SUB 0,0 
STA 0», TVO 
L^A 1.CINTR 
STA 1,1 

INTFN 

OHAS «, S TTT 

DTAS Pi/.TTI 

JSR »»AK'D 

SUB 2,2 

C ~i *i ? y< , 1 
MSKO ? 

I^C 1,1, S7R 
J*p .-1 

I^C ?.? 

fOV7R** 9,7,«^' 
J<1P MAJ^l+3 
JH P M A I M 1 

L^A U,SAV* 
UOA 1.SAV1 
L">A 2.SAV2 
LOA 3,S*VC 
MOVL 3,* 
LHA 3.SAV3 
iMTfN 

tun a a 

J -j f- f» -gr- 



fPEAD/PUNCH RANDO* 
IPEAO/PUMTH CntJMTFR 
JTNTTAILI7E 



I FN ABLE INTERRUPT* 



r M ATM L^aP CMTl 
;hf READER/PUNCH 
J TNTERRUPT. 



I^I^MTSS A TMTERR'JPT 
;R£SrnRE WACHIMP *TATF, 



'/•tf523 "274^ XRA^OJ L^A 1,»3»,* 

?.tf*24 r*jjiM33 LfiA P!,C177 

«B!«25 131 1 P -?» MOV7L 1,2 

1^*2* I5fj90i MHV7L 2,2 

*«i*27 I35j»»si AOO 1,2 

ftyfiSo »244«?i3 L^A l,.+3 

< ; -ft««31 1 47P!^^ AOQ 2,i 

^0*39 mi 3«« MAvS a,* 

an*33 12*795 A>JQ7.S l.fl.SMR 

i>0534 fi0P77J» J«4p XRA^O+i 

«fo*3* 0474°t(i1 STA 1,*p,J 

*W*3« 1 1 1 3*» ??) MTVS 0,9 

«W^37 12S&IWP) AHC 1,1 

''k'54P 1(?I7W5"^ A TO oi,i 

">f*B41 1234?4 AMO !,(>;, S7R 

* , B>ft4? i-"0f»775 J^p # . 3 

> 1£ f=» tf ^ 11^12"^ MTVR !»,'" 

«tf«44 1433"^! AOnS ?,* 

f» «5 «S 4 P i»pll4-'l J^P J ,3 



JGEMERATE A 4 BTT 
fFVFN PARTTV QAMOnM 
>MU m BER, 



><?TnRE A 15 BIT RAMPHM 
;PARITY GFNFHATnR 

jr(Oi)R«EvFM PARTTY* 



a urn ? . * a t n 



n - \li ft 4 ft 


1/?4 0, C5 ! 


3E&TN! 


sua d,p» 


r* to ft 47 


n«4f»im 




ST A C # PAS* 


;/. i/s * 5 * 


1 1*269* 


T'*B* 1 


5HH7H <*,:* 


* K. * 5 1 


r» 4 C &\ 




STA 6l,l 


w / ft b 9 


"(?ifipl7l 




JSR #SETIJP 


«» ir* ft ft * 


06*5*0 




SKP*Z » 


7l H ft 5 4 


n>Mft(!|7a 




EMAUT 


<•» ft 5 *» 


f x (Aftp72 




jsr #i, nnp 


c< y * 5 ft 


f/. * pi 7 1 


T«2I 


JSR PSETUP 


o* H *- 5 7 


r*637** 




5<P'">Z P 


Ptfftft' 1 


f y!ft^7|^l 




EHALT 


r*wft6l 


""Plfitf72 




JSR PLnnp 


^ftfi? 


^0*1*71 


T*4l 


JSR MF.Tl.IP 


Ptfftft* 


«fi B 21 1 




NTOC .TTG 


* r ft 6 4 


*62677 




1HRST 


c« (9 ft 6 ft 


^ ft 3 5 1 i 




SKPB7- .TT1 


c*tf..ft6ft 


■*piftpi7* 




EHALT 


"G*ft67 


*Pift!>72 




JSR »LOnP 


c «i ^ 7 <* 


r «(/ftM71 


T»6! 


jsr #setijp 


! * i/i ft 7 1 


"6*411 




S<P»N .TTO 


> tf ft 7 ? 


1 CM 0*1 




MOV fc.P.SKP 


(*i) ft 7 * 


i'» ft PI 7 i* 




EHALT 


l» /! ft 7 ^ 


•*t*ftpi72 




J*R #LOHP 


i ' (e ft 7 ft 


•»p.fti*71 


Tf*8S 


JSR OSETIJP 


a $ ft 7 ft 


*6»21fl 




NTOC ,TTI 


11 « ft 7 7 


''62ft77 




IORST 


.'* ^ ft A»i ft 


c*63S1 « 




SKP^Z .TTT 


,-■1 fel ft (A 1 


r»0ftv l )7:/| 




EHALT 


<* ti ft ci 2 


* ft Pi 7 2 




JSR f>L r\r.p 


i - ^ * d 3 


^P|ft9l7t 


TlpiJ 


JSR »Sf'Ti..!P 


f* fc i ft p 4 


<*6!>21 I 




NTOC .TTO 


? '/I * ft ft 


";ft?677 




in««T 


r*uift£ft 


f"6571 I 




S«Pr>Z .TTO 


? to ft W 7 


^eif »7fl 




EHALT 


p ft J » 


!*8ftpj7J> 




JSR PLO^P 


M tf ft 1 1 


*5}ftcj7l 


T12I 


JSR »8FTlJP 


C* fci ft 1 2 


"bf»21 a 




NTOC .TTI 


•'feiftl? 


r*69677 




IORST 


ft ft j A 


= "■6^7 1 '^ 




SKP'^Z .TTT 


c w ft J ft 


c vi ft 01 7 7 




EHALT 


, » vi ft J. ft 


w a ft pi 7 2 




JSR *!.prp 



DIAGNOSTIC STAPT* HfPE. 



ITMTT FOR PPSSIABLE INTFRPIJPT, 

?THft SELB LTNF TS 
J^ROUMOED. 
»CmFC« CA«21 

I amh input to skip i nnir. 

jTHF SELO LTNF TS 

|OHFC« f A « V» *» . 
jOHFC* ^<TP LHGTC. 

jTT^i SHHyLO NHT HF 
JRIJSY.ITS BFE^ rLFAHgn. 
JTN TO OIFFTRFNT "I AYS. 
JCHFCK TTO "USVni JN»:|T 
»tq SFLB LT'E (A891. 



»TR n 'J p Lfe In CPU. 
|«EL£CTTON f'F S"I° Sfv. 
ITHFCK SKIP ^VPWT LOGIC 



;TT T SHOiJI.O NOT ^F PU«Y 
)TT HAS 9FE^ CLFAPEO T N 
{TWO WAYS. CHECK TTT TNPUT 
>TO SfLR LI^E CAR'). 
yi-HPC* THE PLf'P. 



fTT^ SHOULO N^T BF HOME 
fTT HAS BEE*' CI.FAPEH 
f T M T*0 WAYS. CHECK 
»TT<1 INPUT TO SFL" fA«al 
»A|_SO THE TTO DONF FL^P. 



fttt should not bp ho^e 
»tt has heen; clea^eh 
I T:-4 T^O '"AYS. CHECK 
JTTT INPUT Tn SELntASni. 
I»L*0 THF. TTI on^F FL^P. 



A 0P«i3 .MAIN 



*J(iM7 0106071 T?61 

3"i0*2» "6C112I 

e*fl*2i ^6"21?) 

E*(t5*2!? CSP677 

Ptf«23 '*6351?i 

P' «1 « 2 4 W0«07« 

WW 8S <*0*072 

»t0«2* <*0*&7i T?8t 

r *tfff27 ^6P* 1 1 id 

C*tf*3* ^6?677 

M(d63i 5*6351*4 

PW3S ^C6{*70 

■*U«aS ?0«Pt72 

"63 634 c^P!^pi7l T3PII 

r»0*3* *" 6 •* 1 1. ^ 

av,<ic i e /» n i >i 

■ f * * - w • - o *- i* i /? 

<*tf*37 *6351« 

£*fe)*4f« fl ?l«pi7p! 

i' kj ri « j •" ^ n i/i / 2 

"H*4P WP1««71 T32I 

i?tf*4J r/gppupt 

Pfcf>44 «63S10 

r*fc«4S *0*pi7fl) 

f* W * 4 6 " P) * « 7 2 



i' , ^(S47 
»M*51 

«a*59 
"0*53 

tt w* * * > 

P>0«57 
r* W 6 6 f 

* \o f> 6 1. 

8*63 

"i fc « 6 4 

?. » « 6 * 
■^0«67 

<>t««7P 
^ if. « 7 S 



^2^496 
»4I*4?« 
cg)fic7l 

iJi Pi « fl 7 3 

l!£l(l 1 
• U I.' J I i 

P|6MJ 1 

f" 2 P> 4 ? 1 
(■"24417 
1 3 1 ^ i?» 
1 1352PI 
1 pi7CT"»(a 
14*4'* a 
f* 44 4^1 

fll0P0ffl(? 

"6341 1 
?P)*PI70I 
*Q*to 7 2 
*2*4«5 
101294 
*0!?7S5 



T36t 



JSR #9ETUP 


NtOS 


.TTI 


NIOC 


.TTI 


inRST 




SKPSZ 


.TTI 


EHALT 




JSR #LODP 


JSR #5ETlJP 


NTOS 


.TTI 


IHRST 




SKP*Z 


.TTT 


EHALT 




JSR PLOnp 


JSR fSETtJP 


NT09 , 


.TTI 




.TTI 


SKPRZ 


.TTT 


EHALT 




JSR #Lonp 


JSR 0SET1JP 


NTO .TTI 


S*PPZ 


.TTI 


EHALT 




JSR #tonp 


LOA p, 


,K43 


STA Pi, 


.XCRAEV 


JSR METUP 


NT03 , 


,TTQ 


JSR *TIMg 


fiiyaEtt 

fl •» r f j 4 


• m A 
• ■''-' 


NIOS , 


,TT0 


LOA 0, 


.CNinc 


LOA I, 


■XORHEV 


MTV J , 


2 


ANDZL 


P.2 


ADO 9, 


i 


SUB 2, 


1 


STA 1. 


.♦1 


8! 




SKPBN 


.TTO 


EHALT 




JSR #LOOP 


LOA 0. 


xriRngv 


MOVZR 


PI.0.S7R 


JMR T38-1 



JTHF TTI RUBY FLO* 
fWAS fcOT CLFAREO BY 
M CLEAR PULSE OR 
II/O RESET. CHECK CLEAR 
JlNPUT TO FLOP. ALSH 
JF39 *„9,F41 b.q»i(?) 



|THE TTI BUSY FLOP 
|N*$ NQT CLEANED BY 
>T/H RESET, check 

IF4I H-Q. T/n RFS^T 
»TMPUT TO CLEAR STOF 
jHF TTI BUSY. 

;TME TTI BUSY FLOP 
J-lA* NOT CLEANED *Y 
JTTI SELECT AKy A 
JCLFAR PULSE, CHECK 
JAMO RATE E42 8-9-lf* 

»ANn the input to E4j'. 

rSELECTlNT, THF TTT 

T^ITHHUT A START 
;PULSF SET TTI 
>R0° RUSY. CHFCf 
;F4? 11-19-13 

1 A TEST T*E INSURE THAT THE 
f.TTO RESPONDS flNLY TH HNF 
»n£VlCE CODE. 



ranc .TTT 



JCM)«A NIOC INSTRUCTION 
;TO A DEv/ICF r-TwER THAN 
ITHF ,TTO, IF THE ,TTH 
JOESPONOS CHECK THE DFVICE 
»SELECTIOM LOfilr AND 
MUMPERS, 



A 0**14 .MAIN 



Ci lfl*74 


fl0!*4*4 




JMP m +A 


"itf*7* 


QQ&QAQ 


MPH 


4"! 


3*0*76 


nyiVftQify 


XOROEVI 





f>4)«77 


M6«2li 


C*I0CI 


NIOC .TTO 


007^ 


« 5» ft « 7 1 


T54I 


J*R #SFTIJP 


"S57C1 


9»6«»1 1 1 




NIOS .TTO 


f'«7pi? 


*6J4! 1 




S<P«N .TTO 


v<U»7(fc3 


'7it»ftfl7fl 




EhaLT 


t« 7 P! ^ 


*&ffft72 




JSP #LOHP 


r -i id 7 1" ?! 


P»««I7 1 


TS6! 


JSR •SETUP 


W07<a« 


«*|>H 1 




MIOS .TTO 


"607/7 


^635*^ 




SKPBZ ?• 


'A p 7 1 * 


*fl*(*7:* 




EHALT 


N711 


r* ? ^ c?. 7 2 




JSR OLOOP 


<* id 7 1 S 


f?0«p)71 


T5fll 


JSR »8ETt.JP 


"•071^ 


CT6» 1 1 1 




NTOS .TTO 


»fcj714 


fl!6<?2*>3 




NTOC 9 


<?fc7lB 


"65411 




SKPPN .TTO 


;> •/ 7 1 « 


3 0*870! 




E*ALT 


* v 7 1 7 


o (? * (/i 7 2 




JSR #LOOP 



f«TART AMO TTC «EI.ECT 
IPATLEO TO SET TTO 
HU*Y. CHEC< SELf3 (AS?) 
|*USY FlOP, ETC, ETC. 



|TrtF BU*Y FLOP fTTOl 
MAS GATEH i*\kj Tn TMF 

»*ELa lime (AP21 

JWITHHUT TTO SELECT 
fnEIMR PRFSFNT, 

iTHg TTO BUSY Fl,0° 
fWAS CLEAPEO vi» A 
jSTART PULSF *ITH- 
|HUT TTO SELECT. 



A 0'M!5 .*AlN 



^078W fl0*07l T*0l 
00721 ^©^ 1 1 1 

£072? fl6 CT 0U 
'*0723 *6341 l 
P0724 *0*fl7a 



JSR METUP 
NI08 .TTO 
NIO .TTO 
S«P8N ,TTO 
EHALT 
JSR ploop 



»THF. TTH BUSY Fl OP 
»wa« CLEARED VIA 
JSELECTIOG THF TTO 
IWITHOIJT A CLEAR PULSF. 



*072« *0*07t T*4t JSR PSETlJP 

*0727 «6«11« NTOS .TTI 

»073» i3*634ia S«P3N ,TTI 

"0731 «0*07a EHALT 

^^732 '*0«073 JSR •TI^E 

"B733 ^63510 SKP«Z .TTT 

" | i(tf734 ?i«««72 JSR #ldop 



/THF TTI BUSY FLOP 
RAILED TO SET VIA 
M START PUIS*. 

ICHFCK THE »EAOF» 
ISTART I FVPI .FTr.FTi* 



<•> &i 7 3 « «v9fic?71 T«6I 

i> i* <» i » •*«'»*»».-» 

>■>! id 7 4 m <n p * g 7 3 

*tf741 "i&«073 

*074? "6351 a 

<*074S *n>F072 



T*8I 



1*0744 


«0«071 


« D 7 4 S 


"fi^H I 


■:*W74« 


Pipi«d73 


f.w747 


0"6S51 i 


i*tf75"i 


0637*13 


i*0751 


R0*07fl 


"075? 


<*0S'472 


<*B753 


r, 0«07i 


0^754 


^6^1 1 1 


!*075S 


ciw*07 j 


^075^ 


»6351 t 


p , M757 


p 6«au 


" 7 6 n 


H «?677 


»«576J 


*6371 1 


P0762 


'" ^ 7 ^ 


PB76S 


r*p»ff <?»7 2 


P!k57fe4 


^0*071 


»076« 


POCil 1 


£0766 


^0^073 


00767 


?6351 1 


0-07 7« 


*62«77 


»0771 


"6371 1 


P0772 


"0*070 


*0773 


f0«072 



T7BI 



T72I 



J*R #>.<?£ TtJP 
NTOS .TTI 
S<P8Z « 
EHALT 
JSR #TI^E 
S<PHZ .TTT 

jsr #innp 

JSR #SETIJP 
NTOS .TTO 
JSR #TIME 

S<P8Z .TTO 
SKPOZ v 
EHALT 
JSR PLOOP 

JSR »SETUP 
NTOS .TTO 



lea 



V I i : 



S*P*Z .TTO 
NIOC .TTO 
IORST 

SXpDZ .TTO 
EHALT 
JSR #LOOP 

JSR METUP 
NTOS ,TTO 
JSR fTl^E 
S<PF»Z .TTO 
IORST 

SKPOZ .TTO 
EHALT 
JSR #LOOP 



ISETTINO TTT PUSY 

irAMSEO SEL" 

fi.IMg f A8P1 TO GO LOvJ 

WITHOUT TTT SELECT. 

JOHECK AND GATE OF 

» fTT PQR BUSYf p , 

JTTT SELECT!. £99 1-2.3 

GETTING TT" HOME 
JCADSEO ALL DOME 
»pl»gs TESTTMP TO SKIP, 
JHUME IS GATEr ONTO 
fSELO C*S 9 ) WITHOUT 
JDEVICE SF.LFCT. 



|*OTH A I/O RFSFT 
MNO A CLEA» PULSE 



i0i f I Cm 

f r * 4 v, c U 



"LEAP 



>THE DONE FLAG(TTO). 
JCHECK THE START+CLP+PST 
fPULSF, THE FOLLOWING 
UNVERTER, THF 
jno^E FLOP ITSEI P*. 



f* I/O RESET FAILFH 
»T0 CLEAR THE TTO 
IO0NE FLOP, I N p 1 f T 
,'TQ OR GATE E45J FARE* 
ICHFCK LEAD 10, TMFw 
IREPLACE E49!, 



A 0K1* .MAIN 



«»774 


flipi^pi7l T74I 


JSR METUP 


P0775 


rt 6 CT 1 i 1 


NT08 .TTO 


« g 7 7 P 


«0PG73 


JSR #TI*E 


*(*777 


*6351 1 


S«P«Z .TTO 


n» JI»^C» 


t*6*21 1 


NIOC .TTO 


!?. J I* (4 1 


^6371 1 


S«PDZ .TTO 


*1P0? 


flp!K07* 


EHALT 


■' 1 P » 3 


Pl0««72 


JSR • LOOP 


*? i pi pi 4 


"0*07 1 T76I 


JSR •SETUP 


^li»as 


P6««lll 


NIOS .TTO 


R 1 P Pi « 


?0*PI73 


JSR PTI*E 


f 1 1 <* vr> 7 


■"6351 1 


SKPRZ .TTH 


^ 1 P> I W 


«6«*11 1 


NTOS ,TTO 


!?1?1 1 


^6371 1 


SKpOZ .TTO 


f * i « 1 9 


0Pi*W7P| 


EHALT 


« i « i s 


pi0P9)72 


JSR • LOOP 


'* i p 1 4 


P0P-071 T78« 


JSP. fSETUP 


ffjnifl 


10i?CJP» 


AOC (? . Pi 


si^t* 


061 111 


OOAS P/.TTQ 


■M I'M 7 


«piP{*73 


JSR »T1M£ 


*1<*2P- 


M6351 i 


SKPBZ .TTH 


p>lf»21 


*b351 1 


SKpez .TTO 


t?i"2? 


!*0ifP"7i* 


E*ALT 


Pl»25 


(?0«PI72 


JSP •Lpnp 


f> 1 ^ ? 4 


*Pj*ft7l TSPI 


JSP #SETUP 


Pli»25 


1.02WPI 


AOC Pl.it 


1*1*2* 


^6111 1 


OOAS <*,.TTO 


i*iP27 


«fi*P)73 


JSP (PTIME 


pipjp 


1^6351 1 


SKP8Z .TTO 


fl M 31 


^6361 1 


SKPON .TTO 


i j 1p»3? 


r"P«Pl7P! 


EHALT 


(/ 1 c* 3 3 


*(5*l?72 


JSP. • LOOP 


"1P>34 


ffl«071 T*2» 


JSR •SETUP 


i» 1*35 


1 02(71 *!? 


AOC 9,? 


»173« 


«61477 


1NTA 9 


>np-37 


18W015 


COM* *,P»,SNP 


P" 1 •» 4 P! 


«HPGI7p) 


EHALT 


i* 1 f 4 1 


*0Pi*72 


JSR #LOHP 



&\<?49. <*>7)Ptf7l T*4l 

P"lf»43 1n?5PW 

^i» l 44 PI6S477 

P1P45 1P7414 

t«ji?4fi ""fl^i^fl 

(»iP47 "(?i*P!72 



JSR METIJP 

SUBZL Pl.B 

IHJk 1 

AMD* t,l, SZP 

EHALT 

JSR PLOOP 



|A TTO CLEAR PULSE 
JFAILED TO RESET 
fTTH OONE. CHEC* 
|P4f»-9,THE OR GATF 
JTHAT PPOHUCES THE 
J rsTRT + CLR + "ST3 PULSE', 



;& TTO STRT PULSE 
jFATLEO TO CLEA» TTO 
lOQV'E. CHECK F4*»-U 
»THE OR GATE THAT 
fPHOOUCES THE (STRT 
J+CLR+RST) PULSP. 



fTHF TTO FINISH PULSE. 
JFAILED TO CLFA«? RUSY. 
»scnPE TO FINN nijT why, 



»A LARGE NUMBER OF THINGS 
»OOHLn HAVE FAH.EO, 



»TRY TO SET OONP 

fVIA TTO FINISH. CHECK 

fSELO (ASP) 

jTNPUTS AMD 

»THE TTO HONE FLOP 

jnyTPUT, RESET, AMD 

ITL^CK inputs. 



JTHE CPU FATLEO 

fTQ WEAO IN ANYTHING 

»Hn ivta. c*eck CPU. 



|A PIT 15 WAS RFAn 
JlN JN' INTA, 



A Bill* .MATN 



« i t* 5 * 


«"0ff p»r i t»6i 


JSR #SET!JP 


«1P>51 


1*61477 


INT* » 


-711^52 


1010*4 


MHV 0,*,8ZR 


'M<*53 


m ei ^ a 7 en 


EHALT 


&K54 


"06072 


JSR #loop 


<? 1 9i S S 


■*0*071 TB8I 


JSR •SETUP 


M p &6 


1 pi?0fi»a 


ADC 0,pi 


M*57 


*62Pl77 


M5K0 P> 


( MPS<* 


"62677 


IORST 


'"IP>61 


"•snu 


DOAS P..TTQ 


?i«»SP 


PP!*073 


JSR #TIME 


<M*63 


!*6351 1 


SXPBZ .TTO 


tn R 64 


»614'7 


I^TA ui 


1*11*6* 


1 *l«ot5 


MOV BI.Pi.SMR 


f 1 1 » 6 « 


^P!*PI70| 


EHALT 


wl<*67 


*0*PI72 


jsr »ldhp 


c» 1 ft 7 a 


"•(7H971 T9»« 


JSR *S£TUP 


»lf71 


?6<M1 1 


NIOS .TTO 




wei*pi73 


JSR #TIME 


r 1 P 7 3 


*6351 1 


SKPBZ ,TTO 


(•1*74 


*61477 


IMT* * 


m xr>75 


12659^1 


3H8ZL 1,1 


« 1 f* 7 6 


1074*5 


AND 0.1, SNR 


£? 1 ir 7 7 


'* P» <* Pt 7 pj 


EHALT 


!'hp 


•> « « « 7 2 


JSR fLOHP 


" 1101 


?0«fl7l T92» 


JSR •StTljP 


»11&P 


^6^11 1 


NIOS .TTO 


<Mlw3 


P0«d73 


JSR iTIMg 


P11M 


w 6551 1 


SKPPZ .TTO 


"illBR 


10?l?Pl 


AOCZL 0».i3 


ft 1 1 ft A 


tannic 


m e ># n n 


* * « ' ' 


\?r vi * f 


HJH" >" 


HI 07 


^61477 


I w T A » 


Mill* 


1 n 1 i* * 5 


MOV 0,<*,SNR 


Mill 


P06&70* 


EHALT 


Mil? 


«"0*&72 


JSR fLnnp 


a 11 1 3 


^06071 T04J 


JSR METUP 


a 1 1 1 6 


«6P>i1 1 


NIOS ,TTO 


"i i 11 B 


*0*a73 


JSR #TI«E 


P>1J If 


^ 6 S 3 1 1 


S<PBZ .TTO 


'" 1 1 1 7 


*6j477 


IMT* ? 


'Ml 2^ 


^24l«8 


LOA 1.TP4A 


« 1 1 8 1 


1 .0641 4 


SU8* » t \ ,SZ9 


t»1129 


t* fl*07r* 


EHALT 


"1123 


*0*£*72 


JSR HOOP 



IAFTER A I/O RESET 
» f ISSUED BY SETUPl INTA 
ISHOULD READ BACK NO 
JPITS, BUT TT OTO 
;*ET BITS BACK, 

ISET THE TTH 
f!QN£ FLAG. THEM 
^PERFORM A IMTA 
|ANO CHECK TF 
IANY BITS *ERF 
IPECEIVEO BY THF 
ICPM, 

jsyr.GFST TTO int 
>P£OUEST FLOP FAII.EO. 



?NITH THE OONE 

|PL*S SET IN'TA 

f SHOULD READ BAOK 

MIT 15. CH^C* 

ITNTA INPUT Tl"' BIT 15 

lF3t,F3?,Fl? 



M MSfO wlTH HJT 15 
|7E»0 SHQUL^ MQT 
JCHANGE THE STATE OP 
|TTO INT OISARLT, 

INO BITS WgPf RPAH 
f^ACK ON TNTA nr\mm 
JPVFR, CHEC* OATA-1S 
ITNPUT TO TTO IMT 
IOISABLE FLOP, 



ITHF n£VICE CODF 
>»EAO BACK FOR 
|THF TTO SHOULD 
»«E H fFlRST TTO! nu 
Hi (SECOND TTO!. 
I SO^E OTHER NUMRE9 
|WAS REAO BAC«, 
IFXAMJNE CC W 5. 



A 0<*lB .MAIN 



CM 124 

Ml 2* 

M12« 

ni27 

Ml 3* 
M131 
PI 132 

mi 33 

M134 

'Ml 35 
«U13« 

Ml 37 
M 1 4 <* 
Ml 4 1 
'Ml 4? 
Ml 43 
'Ml 44 

M14* 

M14S 
M147 

Ml 50 

M 1 5 1 
Oil 5? 
M153 
mi 154 
M15"* 
Ml 5*. 
Ml 57 

Mie> w 

Ml«? 

Mies 

Ml 64 

'Ml 65 



!*PlS0)71 T06I 

1(A?5?0 

!*69fl77 

»6?677 

<*6«* 1 1 1 

"•tfS073 

*6351 1 

"161477 

1 5110*5 

£"0PP)7P! 

*0SP!72 

*W*fl71 TQ81 

1PIP529 

«6?9»77 

cef n i 

.*rt*p]73 
*65511 
"61477 

1010*4 
fl&**fl7ia 
^01*072 

*0*l7l7l U»0« 
102WP0 
*61 11 1 
^0*073 
5»6?51 1 

1 0??I"I0I 

*6HU 

^55^073 
«6351 1 
C*24(374 
1tf*4*2 

r«pi«P]72 



M16S 
M167 
M17P 
M 1 7 1 

M17? 
M173 
Ml 74 

oi 1 1 7 * 
M 1 7 « 
Ml 77 

M?«P 
M?0l 

M9P2 
MP0? 
M 9 4 

M?05 



C0M71 U5»2I 
1 PI 2 & P 51 

P61H 1 
« pi * Pi 7 3 

»6S5U 
1 &!?fl«0 
»6UH 
P>6l0l 1 
*6101 1 
&61CM 1 

*6351 1 
?*24Pl74 
1PI«4J2 
!?0f«7PJ 
?p«P!72 



JSR PSETUP 

suazL 0.0 

MSKO W 
IORST 
NTOS .TTO 
JSR #TI^E 
S<P«Z .TTO 
IMT* P 
MOV P!,Pi,SNR 
£MALT 
JSR #10"? 

JSR fSETlJP 

suezi. e.<? 

MSKO iTi 
NTOS .TTO 
JSR PTI*E 
S<P«Z .TTO 
IMTA 9 
MOV 0,«,82R 
EHALT 
JSR *UOnp 

JSR •SETUP 
A^C 0»0 
DOAS *,.TTO 
JSR PTI*E 
$«P«Z .TTO 
AOC 0,0 
UOAS PI, .TTO 
JSR iTI^E 
S<PBZ .TTO 
LOA l.CTIML 
S'i8Z«» 0,1, S7C 
EHALT 
JSR PLOnp 

JSR PSETUP 
A^C 0,0 
OOAS P,.TTO 
JSR PTIvg 
S*PHZ .TTO 
Anc 0,1? 
OOAS ?i, .TTO 
DOA 0..TTH 
DOA PI..TT" 
DOA 0,.TTO 
JSR PTIME 
SKPBZ .TTO 
LOA l,CTt*L 
SU8Z* K.1.37C 
EHALT 
JSR PLOOP 



,THP TTH TNT DISABLE 
|FLOP I? S ET VIA 
|MSKQ THEN CLEAPEH 
juiA T/n BESET. NO 
fPITS WERE PEAO SACK . 
.SUGGEST I/n RESET 
jFaILED TO CLEAP 
tTTO INT OISAPLE FLAP. 
|0R ITS INPUT TH TTH 
|TNT PEC3 FAILFO. 



|ThE TTO TNT PISAPLC 

|PL"P EITHEP PATUEO TO 

jSET VIA *<S«0 op 

>THE AMD RATE 

> fTTJ DDNEnUTTO INT OlSfall 

JFATLEO, BECAUSE TT 

inin ^OT PRPVENT 

|TTH TNT RE" FROM 

.SETTING. 



.CHEC* THE TI^E IT TAKES 
jTO PRINT A CHARACTOR'. CHFC* 
IAND GATE T'l **KE UP FINISH 
»TF TIME IS OMPpSTOPfll 
l«»MS,TTn5lfn 



I" 
I" 
>" 

j" 
»" 



ii 
ii 

M 
II 
II 



II 
II 
•I 
H 
II 
U 
II 
II 
II 



27MS," 
3PMS," 
45MS," 
54M<5," 

63MS," 
7?MS, " 
OlMSi" 

gcMS, » 



3 f 11 

4fl1 

sm 
sm 

7 f 1 *» 

sen 



|A CHECK TO I^SURF THAT 

jnQA TO THE TTO DOE* 

I NQT SHIFT THF 3ESISTFR 

| IF TTO IS BU«Y 

JCHECK AND GATE OF 

I fOATA QUT-A,TTO SELECT, 

>TT" SUSYfPin THE TTO 

fRUSY INPUT. 



j-PATLURE IF TI.HP SHPPT. 
ir,(CTIML)»9SX OF TOTAL . 



a fl<*19 ,*ATN 



r M 2 1 « 

^ i s> 1 1 

'•1919 
*1913 
* 1 2 1 * 
<■" 1 9 1 * 
M ? 1 fl 

«1?21 
i-"192? 



*0*071 U^4I JSR »3ETUP 

1P!??|fl^ AOC 0,P! 

"61 11 1 D1A9 *,.TT0 

*tt*(7!73 JSR #TIME 

&63511 SKPBZ .TTH 

10201*53 ADC 0,0 

5"6tlll DOA3 »,.tto 

*0*073 JSR #TIME 

063511 SKPBZ .TTO 

"■24(173 LHA I.CTImh 

10*433 SUBZ* «, 1, SMC 

» ff (?) 7 » EMALT 

"0«072 JSR #LCOP 



|T£ST THE TIME FOR TO 
JLONG, CHECK AND GATE 
1 fDATA OUTA,TTO SELECT, 
»TTH BUSY (»5). 



"192 
'-M92 

?1?2 

"192 
^ 193 

f*i?3 

»1P3 
-123 
'*123 



3 fl S1*iA7i u«6l JSR #SETUP 

^ "61 11 t DHAS P..TTO 

S ^0*5173 JSR #TI«E 

■^6351 i S*P*Z .TTO 

*6»111 NTOS ,TTO 

°*14*(?I73 JSR #TIM£ 

"63511 5<PPZ .TTO 

"24074 LDA l.CTIML 

10*432 S<iBZ* 0,1, S7C 

*0*07a EMALT 

!»0*tf72 JSR #LOflP 



|TE*T FOR SHORT TTMF 
|TF START FAILED TO 
fCLPA* OUTPUT BnFFEP 
ITT "ILL CONTAIN ALL 
I^NES, CHARACTOR WILL. 
>ENO QUICKLY. 



^193* "0SPI71 U10I 

"1937 5»61 11 1 

wi?4P» <*0*073 

P1941 ft6S511 

«1?49 06101 1 

i»1943 *6*\\ 1 

1*1244 P0*&73 

I* 1 9 4 * !>K^RH 

'M94S f*24i»75 

"1247 11**4*3 

« J 9 5 » i» i* ft Q 7 

t» t P& 1 ^«^ffi72 



JSR #8ETUP 
DHAS P.. TTO 
JSR »TI"E 
S*P*Z .TTO 
OHA 0,,TTH 
NTOS ,TTO 
JSR #TIM£ 



ft l/ n a ■» 



■ I 1 1 



LAA I.CTIMH 

Suez* p.i.snc 

EMALT 
JSR #LCinp 



>T£ST FOR LONG TlM£ 
|TF STOP! WAS ?i AMD 
fSTART STILL ROT THROUGH 
ITHF AND Gate TO 
J*£SET ThE «tJFFFR 
|THE TIME WOULO 9E 
ILONG, 



a pir»2C» .MAIN 



?1?5? "•0.B071 U14! 


JSR #SETUP 


>n?53 ^61 11 1 


OOAS W..TTO 


P1J54 0106073 


JSR #TI*£ 


«1?55 ff 6»SU 


SKP^Z .TTO 


c*i?5« f '61Hi 


DOAS «,.TTO 


?i?57 U06073 


JSR •TIME 


«l?6« <*63511 


SXPBZ .TTO 


c\9$\ r»24076 


LHA l.CTIM 


iMP63 10«4?3 


SUBZ 0,1 ,SNC 


s*l?63 12440M 


NEG 1,1 


M?6* *30077 


LOA ?,Twn 


:«l?6«i 139433 


S'JBZ* 1,2, SMC 


^126* c*0*070 


EHALT 


(5*1267 (?pi^p|72 


JSR #LOnP 


c 1 !? 7 r>« otflfijjTi U16I 


JSR #SETUP 


t*1971 1.005*0 


SUB7L P,0 


^197? *6?V><*<? 


DOB 0,0 


01973 ^e^in 


WTO* .TTO 


<*1974 006073 


JSR PTIME 


C'127* M 635H 


SKPBZ .TTO 


;* 1 ? 7 * <"* 6 1 4 7 7 


I NT A 


"1977 t(MP*S 


MOV 0,0, SNR 


?> 1 3 ft ^p>fi»7'4 


EHALT 


W13H1 ^6072 


JSR PLOOP 


?ISH? "*B«fl71 U18J 


JSR METUP 


C*13i23 109590 


SDBZL 0.0 


C1304 *6*077 


NTQ CPU 


i*13»5 *6*H I 


NTOS .TTO 


!*i?0« H0*073 


JSR »TIM£ 


C1SD7 063511 


SKPBZ ,TTO 


• iSi? i»61477 


IMTA <> 


<M3il 1*10*5 


MOV 0,0, SNR 


!*13l? «06«70 


EHALT 


#1313 i*06072 


JSR PL00P 


M314 <"0ff071 U20! 


JSR PSETUP 


t*13lS Mfi^H 1 


NTOS .TTO 


"131" «fr«073 


JSR #TIM£ 


1*1317 fl 63511 


S<P*Z .TTO 


*132P> f*614?0 


DIB 0,0 


*1321 "244015 


LOA 1.U90A 


*1322 10«415 


SUB* *, J . *NR 


(*1323 f* vs « <?• 7 ^ 


EHALT 


01324 *0*0?2 


JSR #Lonp 


^1325 101^11 


MOV* 0,5" f 9KP 


fi»132" ""I5IP011 U90A1 


.TTO 



fTIME TO PRINT A 
1CHARACT0* IS LPS* 
|THAN 2% OFF EROM 1«0 M S, 
|0R A ERROR I« AS*U*En. 



>THE MSKO LEVEL 

jwAS RAISED AT nTDB 

jTIME EVE^i THOUGH 

f TT *AS NOT A CPU IMST, 

fOHECK MSKO t * 3 « 3 - 



fTHP M SKO LEVFL 
I-4AS RA.1SE0 AT 
jr.pil INST TtMP 
IFVFN THOUGH •> 
JHTHB WAS GIVEN, 



)THF TNTA LEVEL (4401 
»WAS RAISED AT PiTTB 
;tjh£ fve* THniJGH NO 
»rPU INSTRUCTION "'AS 
jGIvEN, 



.EOT 



0021 ,M*IN 



<M327 !»0«P71 81.01 JSR »SETlJP 

£»1330 1026P0 SUB7R 0,0 

«1331 (MP^'fl STA 0,? 

t*133P P»4»«'»l STA 0,1 

"1333 061 11 1 DCAS * # .TTO 

01334 516351 1 SKP9Z ,TTC 

fl-1533 ctp)»777 JMP ..J HNTRI5. 

t*133« o>24fl»0 LOA 1,0 

W1337 18*414 SUB* *,!,SZP 

yi34* 00*070 £HAUT 

"134! 1020191 AHC 0,0 

"134? ^06072 jsr #Lnnp 



I^RHUND T*e J.NTR LINE, 
»*0 INTERRUPT SHOULD 
»0CrUBE 8ECAUSE inn 
US MPT SET. 

I CHECK SET RATE QW 
TON SHOULD 8F OFF 



f»1343 
*1344 
^134?S 
"134* 

is tlill 
- *■'*»/ 

"135" 
•M351 
-135? 
"1353 
*1S54 

"1355 
*135* 
*1357 



^0*071 81 It JSR METUP 

1096P0 SUB7.R 0,a 

»4P0fflf^ STA 0,0 

<*40P)!*1 STA 0,1 

"Oi ii i U'lj-i «i,i ill 

"63511 SKPBZ .TTn 

^01*777 JMP .,1 

"6^177 NTOS CPU 

*6P277 NTOC CPi' 

i-'2*0i*0 LTA 1,0 

10*41 4 SUB* 0, 1 ,SZ» 
0pi*07a 81 1 A| EHALT 

^0*072 JSR #L0OP 



;GROJMD THE I?T» LI^E, 
ITUPN THE INiTFRPUPT 
SYSTEM OM AND OFF, 
?MQ U'TERPUPT SHOULD 

" V, L, ' J " , 

KHEO Intro A N r> 

»PTT,2 SET GATE 



1*1360 ^0*071 B12I JSR #SETijP 

01^61 l5?0mi ADC 2,2, SKP 

'M36? '>01375 812A 

Pl363 5*26*777 LDA 0,.-l 

0136^ *4i*0f»l STA 0,1 

f»136* r*244*7 L^A l,B12A«l 

» '••■'• - ' -» - »' - c « i ■ i , <r 

*n*67 W7111 1 QOAS ?,.TT0 

■MS70 ^6361 1 S*POn .TTH 

'1371 " l 0i?777 JMP ..j 

?1372 e*6*177 NTOS CPU 

P1373 17*4*0 SUB 3,3 

r»1374 M06070 EHALT 

01375 *?c«i^oi72 B12A: JSR »L0np 



JATTEMPT PI-nFFF« SF3UEWCP 
llNTERRUPT WETUPM ADDS 



iriJll f ¥ hi I A ** A 

I ■" n «• u • i i" !. M U £ 



fiftnuwo the IN»T«? l.I^'E 

I TQM 

»^JQ 1MTFRRUPT. CHECK 
|TNTR(?,PI OP INTERRUPT 
I^EFERRFO THRU MOT 1 
JCHEC* "PLUS r.NF« Fnp HAaf 
»TN QPFFR CVCLE 



A 0"2? , M ATN 



»137ft 


!^0S(?71 


B1 3* 


JSR #SETljP 


*1377 


1020*1 




ADC 0.0, SKP 


t* i 4 « 


00141 A 




B13A 


1*14011 


*24777 




L1A 1..-1 


i*l 40? 


*440fM 




STA 1,1 


'M*0* 


c6in i 




doas p,.TTn 


f" 1 A 4 


^6351 1 




S«P*Z .TTO 


<■* 1 4 1 


^01 5-777 




J*P .-1 


!* 1 4 ft 


06^177 




NI08 CPP 


*1<»H7 


1 010i*0 




MTV 0,0 


* I 4 i « 


f*6?577 


B13AI 


SKP«7 CPU 


M 1 M 1 


Pfi»ffl7a 




EHALT 


f * 1 «* 1 9 


0*0*072 




JSP »LOOP 


M 1 4 1 J 


"0ft071 


B14I 


JSP #Sf-TUP 


S1414 


1 C1?PI"'l 




aoc 0,0, skp 


! M A 1 5 


otp)14?6 




S14A 


a 1 A 1 ft 


^24777 




LDA 1..-1 


9 1 A 1 7 


l?4^"l 




STA 1,1 


i* 142&I 


0*6111 1 




OCAS 0..TTO 


<* 1 A 2 1 


*6351 1 




SKPBZ ,TTO 


«i«? 


^C9P777 




JHP .-1 


in <»23 


*6<M77 




NIOS CPU 


.^424 


i0?6?yi 




SUB7R 0,0 


U-42? 


n >O'!*07l* 




EHALT 


•/I 426 


101 125 


BUM 


MOVZL P.fl.SNR 


f 1 ^ 2 7 


1 01 0!ff3 




MOV 0,0, SMC 


("loa 1 * 


00ft070 




fcHALT 


*l 431 


f0*w72 




JSR JLOOP 



jT£S7 FOR I n N ^ p § f 
f*Y PI CYCLE 



I TO* STILL 
fTNT£PRUPT 
ICHFC* PT5l» 
IGATE QM ION 



ON FOLLOWING 
•PI PESET 



jTEST FOR Q^E INSTRUCTION 
|TO BE PEPPOR*EO *EFOPE 
JTNTERRUPT nct"UPS 



|NQ INTERRUPT. CHECK TON, 
ITNTRO, PI 

r AC* W 0T CORRECT FOLLOWING 
flNTEPPUPT, CHFCK INTRO 
>5Y^C LOGIC FCR 1 INSTRUCTION 
IMAIT AFTER INTFN AN!? 
»PEFO»E INTFRPUPT 



( n&i2 


P!0*071 8151 


JSP #SETUP 


^1433 


109690 


S'IBZR ?>.« 


^1434 


^4P!0«0 


STA 0,0 


9\&*ft 


"400" 1 ! 


STA 0,1 


i>143fi 


'"61111 


L)OA3 0,.TTO 


«1437 


P6351 1 


S'XPBZ .TTO 


'»1440 


•3100777 


JMP .-1 


«U41 


fl6'n77 


NIOS CPU 


f'14 42 


1010511 


MOV fc.W.SKP 


Ml 443 


w J 44 4 


.♦1 


r*1444 


Pi2«777 


LOA B,.-t 


tS144?5 


f»2^0ffl0 


LOA 1,0 


C 1 4 4 ft 


I0ft414 


sue* 0,i, sz" 


t»1447 


n ft 7 a 


EHALT 


c"1450 


"I0F072 


JSR »L0np 



>S£E IF PC ^T^RPO IN 
HOC * OIRING PI CYCLF 



I IF ERROR 

ICHECK PC TO v£m 

jnuRI^G PI CYCLF 



A 01023 .MAIN 



£*145l 


*0«07l Bt 61 


JSR PSETUP 


P1452 


*2P067 


LOA 0,IND4 


"1453 


i*4ft0><M 


STA 0,1 


011454 


10?0<>1 


AOC 0,0, SKP 


(*1455 


"1014*5 


B16A 


E» J 45^ 


^24777 


LOA 1..-1 


f M457 


c"440»4 


STA 1,4 


t a 1 4 6 »* 


»61 11 1 


OOAS 0..TTO 


*1461 


"6351 1 


S*P*Z .TTQ 


<M462 


*0i*777 


JMP .-1 


"1463 


e*601.77 


NIOS CPU 


P1464 


1 3 1 1 a 


MOV* 0,9i 


*146S 


10*PI14 B16AI 


COM» 0,(»,SZP 


P. 1466 


^0^0791 


EHALT 


5*1467 


«6P277 


Nine CPU 


f*i47(* 


00*072 


JSR PLOHP 


*H7! 


("0*071 Bi 7 « 


JSR PSETiJP 


M47P 


102PI!*! 


AOC fl,0,SKP 


?1473 


P0i5*5 


B17* 


»14?4 


1*24777 


LOA 1,.-1 


*U73 


p*440M 


STA 1,4 


e*1476 


"61111 


OOAS » f .TTO 


»1477 


C6351 1 


SKP8Z .Tjn 


0>160W 


P0P777 


JMP .-1 


•*15&1 


^6P-177 


NIOS CPU 


•M«»? 


101010 


MOV* (*,» 


»1503 


£»63477 


SKPBN CPU 


fr>t*04 


»0«070 


EHALT 


?»i50S 


P6f»277 B 1 7 A 1 


NTOC rpu 


» 1 5 « 


P>0«072 


JSR PLOOP 


»1S«7 


5*06071 81 81 


JSR PSETUP 


"• i s i ^ 


10?0«1 


ADC 0,0, SKP' 


"1511 


*«15P2 


818* 


"1512 


r/24777 


LOA l,.-l 


*1513 


d"44^»4 


STA 1,4 


c 1 5 1 4 


04P000 


STA 0,0 


■^1515 


3*61 111 


OOAS 0,.TTO 


"1S18 


"63511 


SKP9Z .TTH 


»IS17 


*0<*777 


JMP ,.l 


*152ff 


^6^177 


NIOS CPU 


01*21 


"0P4t*4 


JMp .+4 


S»1S28 


*240(*0 B18AI 


LDA 1,0 


'MB23 


106415 


SUB* 0,1 ,SNP 


*1524 


»0«070 


EHALT 


1*152* 


P0H072 


JSR PIOOP 



fOEPER PAILEO T" SET 



I AT FHF ENO OF PX-2 
ICYCLE. CHECK 3 INPM 
JOR GATE TO PRODUCE 
IHEFER SET. 



JA INTERRUPT nEPEREn 
ITHPQMGH LOCATION 
riOT LOCATION 1, CHECK 
M TO MA AT PI»? TIH?'. 
ICHECK AOn ONE LOGIC 
I f API) AND GATE 
I fPI2,TS31. 



fA INTERRUPT OCCUREO 
fPUT FAILED TO STARE 
IAMVTHING IN LOC «. 
ICHECK INPUTS Tn 
|mem MOD LOGIC, 



A U?24 .MAIN 



f'1525 


1*05071 vwcii 


JSR #5ETUP 


"1527 


1 0?0t»0 


AOC 0.0 


!*i?3<" 


fligiMl* 


DIA 0..TTT 


"1?31 


t,ac"wi5 


COM» *,C! f 5MP 


M532 


005070 


EHALT 


M 1533 


l *05072 


JSR #LOOP 


^1534 


^74477 


READS 3 


"1535 


1751">iA 


MOVL 3,3 


•J I S3* 


17M p 2 


MOVL 3,3,92c 


*1*37 


fflgi»5*l 


JMP LPQ95 


C-1S4W 


P0*07l V*2» 


JSR #SETl)P 


"s l 5 a 1 


P6&11 si 


NTOS .TTI 


t'l?4? 


c « 5 5?) 7 3 


JSR #UMg 


1*1543 


063610 


SKPDN .TTT 


"15 4 4 


IfllPPS 


MOV 0,1?, S7C 


01545 


Fp*p)70 


EHALT 


»1545 


*05072 


JSR #LOnp 


CM 547 


/I0P7I71 V">4 1 


JSR ^SETUP 


r*i5S« 


!*6P>iM 


NTOS .TTI 


•M">51 


"05073 


JSR fTIME 


P155? 


»63fllfl 


SKPHN .TTI 


M553 


c 6 3 5 1 a 


S<PBZ .TTI 


*1554 


f 06070 


EHALT 


^1555 


wpiffi?l72 


JSR *LOnP 


<M5S5 


»pifr*71 V*6I 


JSR #?ETUP 


P1557 


*60iia 


NTOS .TTI 


a 1^6" 


•i 01*073 


JSR #TI*E 


o»15bl 


<*63510 


SKP82 .TTI 


('156? 


^62677 


IORST 


»1563 


"63710 


SXPOZ .TTI 


"1564 


!? 06 070 


EHALT 


fi565 


085(7172 


JSR #LO*P 


-"1565 


'"0««71 V*8I 


JSR #.«FTLJP 


»1S67 


«6P110 


NIOS .TTI 


9- 1 5 7 ? 


c>0"073 


JSR #TI*E 


C1571 


^63510 


3<P*Z .TTI 


t>157? 


s?6f»21 


NIOC .TTI 


in 573 


^ 6 3 7 1 y» 


SXPHZ .TTT 


Cf 1574 


*06070 


EHALT 


n575 


* 1*5072 


JSR #LCHP 



I ni A DID NQT 
JCHANGE THE CONTENTS 
IPF AC0. CHECK READ 10 
fTHRU MEM TO AR.ACD 



;TF <SR TTY 0ON»T 
fno THIS SECTION 



|*T**TING THE PAPER 
fTAPE REAOE» njn WOT 
I CAUSE DO^E JO SET, 
>TS THE REAPER TN THE 
ISTART POSITIHN? TAPE I* 1 
JPEAQER? SWITCH IN THF 
ILINE POSITION? 

»THF SETTING PF 
fTTT HOWE 010 NOT 
ICLEAR TT R"R 8'iSY, 
;PHEC« TTI RONEfll 

i input TO clock, also 

jhatA INPUT SHOi'L^ «E 
jORnU^D. 

»T/n PESET FAILF0 
»T0 CLEAR THg TTI 
jno^E FLOP, CHECK 
JF4« 5-6, ALSH INVE^TFR 
JFJQ 10-11. TT THF 
IPESET Sing nf THF 
tnONC FLOP. 



»A CLEAR PULSE TO 
?THF TTI LOOK FAILFO 
>T0 CLEAR O n NE. 
tCHECK F40 4-5, 
fTHF AF GATE TO 
>PE«£T SIHE OF nOME. 



a 01*25 .""AIN 



t»l576 «0*07l V10I 

01577 ^6Ptl1ia 

p>l«0a 00*073 

"1*01 «»63510 

<»1*02 t* 6 « 1 1 

«1*03 1*63710 

c*1604 006070 

»*lflfe5 «06073 

01606 "63510 

"1*07 ^0^Pt72 



JSR •SETUP 
NT03 .TTI 
JSR PTIHE 
SKPBZ .TTI 
NI09 .TTI 
S«P0Z .TTI 
EHALT 
JSR #TIMg 

SKP82 .TTI 
JSR • LOOP 



| A START PULSE TO 
»THF TTI LOGIC FATLFO 
ITQ CLEAR DONE. 
JCHEC* E40 3*6, TH£ 
jn« GATE TO RESFT SIDE 
l"F DONE. 



rii«i« n a * « 7 1 vi 2 ! 
<MM1 "61477 
?1M? I010M 
01*13 n '0S&70 
f /16l4 "06072 



JSR •SETUP 

IMTA 9 

MOV 0,0, S7R 

EMALT 

JSR PLOHP 



I AFTER A I/O 
fRESET IMTA SHOULO 
|P£AO NT RIT3. 



Pifii* '^0607 i vi4t 

"1*1* 10?4"0 
"1M7 "6P077 
*1*20 !«6?677 
f 1 ^ 2 1 1*60110 
"1*2? "06073 
"1*23 "63510 
"1*24 "61477 
^1«2" 101005 
"1*2* "0*070 
»1*27 "0*072 



JSR #SETUP 
SUB 0,0 
MSKO " 
IOR$T 
NTOS .TTI 
JSR #TIME 
S«P«Z .TTI 
IMTA 
MOV 0,0, SWR 
EHALT 

Jsr PLonp 



jwITH THfc D r! NE FLAG 
JS£T IMTA SWOHLH 
f^EAQ 8AC< A HEVICF 
iCOnE. CHEC< TTT 
p TMT RER FL^P. 



9 J * 3 PI 

"1*3? 

"1*34 
»l«35 
01*36 
!>1«37 

"1*40 

*1*41 
*1*42 
"1643 



"0*071 V16I 
1025P0 

1011*8 

n * m *mm m 
■" D * W f / 

"6?677 

"60110 
"0*073 
"63510 
'61477 

1010"5 

006070 

"0*072 



"1*44 W0*07l V 1 S 1 
"1645 10?4"0 
"164* "6P077 
01647 "6"11« 
«i«50 0106073 
"1651 "63510 
"1*5? 061477 
"1*53 1010"5 
"1*54 006070 
01655 "06072 



JSR •SETUP 

S'JBZL 0.0 
MOVL 0,0 

ri i"? ^ » J \r 

IQRST 
NTOS .TTI 
JSR #TIME 
SKPBZ .TTT 
IMTA 
MOV 0,0, SMR 
EHALT 

jsr noop 

JSR #SETUP 
SUB 0,0 
MSKO 5" 
NTOS .TTI 
JSR #TI*E 
SKPBZ .TTI 
INTA 
MOV 0,0, SMR 
EHALT 
JSR fLOOP 



JTHECK THAT I/O 
JWILL RESET TTI 
DISABLE. 



RFSFT 
IMT 



P-^C ' 



L"r 



JTRY TO CLEAR 

|SET DOME. 



IFXPECT DEVICE COOE. 




a 002* .main 



01*5* 


(*0*071 


*1*37 


I0?5?a 


i* 1 fi 6 "> 


101 i?a 


01*61 


•»6?077 


«* 1 «6? 


c6e» 1 10 


"1*63 


i*0*&73 


01*64 


«*63510 


Cl*65 


R61477 


<M*6* 


1010014 


511*67 


0*070 


'>1«7* 


C0*072 


*l«71 


"•0*071 


5*1*7? 


i«?e?0 


"1*73 


p 4 » ffl i 


■•x 1 ^ 7 4 


n 6 1? 1 1 


* J * 7 * 


«a*i*73 


">l*7« 


t*6351^ 


*1*77 


M60177 


r» 170W 


*62477 


t»l7?t 


m«3477 


"117 09 


'10*070 


?1703 


f6 w 277 


1 7 (* 4 


p!0*0|72 


r'i705 


f0*071 


o»i7tl« 


*601 10 


/ 1 7 1^ 7 


00*073 


1/1710 


<*6351 « 


"171J 


"24076 


U71? 


10*493 


?1713 


1 244P0 


»I714 


»3'1M 


» 1 7 1 . * 


139433 


r»17l* 


f*0*070 


01717 


o«0*072 




^017?0 


*172? 


"■0*1 S0 


c X 7 2 1 


f* pi « 1 * 


'172? 


*0*1M 


M723 


03115 


f? 172^ 


0*1*0 


*i72» 


"6361 1 


*172fl 


"•0^777 


•■-1727 


^34045 


P173* 


« 1 1 4^3 


'1731 


08)04*1 


1738 


0Pl?401 


f 'l733 


W0^5*0 



V90I JSR #SETUP 
3UBZL ^i°} 
MOVZl 0.CI 
MSKO * 
NI08 .TTI 
JSR #TIM£ 
SKPBZ .TTI 
INT* 
MOV 0,0. SZR 
EHALT 
JSR #LDHP 

V?2» JSR #SETIJP 
SUBZR 0,0 
STA 0,1 
NIOS .TTI 
JSR #TIME 
SKPBZ ,TTT 
NIOS CPU 
OIC 0,CPU 
SKPBN CPU 
EHALT 
NTOC CPU 
J?R »LOOP 

V24I JSR fSETUP 
NIOS .TTI 
JSR #TI M E 
S«PBZ .TTI 
LHA 1,CTIM 
SUB? 0,1 ,SNC 
NffG 1.1 
LOA 2, PCS 
S>J8Z« 1.2. SMC 
EHALT 
JSR fLO^P 

LP095«. 
V96I JSR »ICRLF 
JSR •IC»LP 
JSR *I*FSS 
PMESS 

JSR »TC»LF 
SKPDN .TTO 

JHP .-1 

L^A 3.4* 
ISZ 3,3 
JMP .+1 
JMP #.+1 

T*0 



|TTT INT OISARLF FAlLFO 
|T0 SET ON A *SK0 
ITNSTRUCTIOM np , THE 
|AND GATE (TTI TNT ni9A*LF 
|f(8l,TTl DONEtn) F*ILE n . 
»ms«0 SHOULO PRFVFNT 
IINTA FRO" READING 
ingvlCE COOF. 



ICHEC* THAT I/O 
MILL CLEAR TTI 
»TNT PEQ. 



RESFT 



MATT FOR f)ONE 

JFNABLE INTERRUPT 

|T/n RESET 

ff!MFC« THAT NC 

» INTERRUPT OCCUSEO, 



rCHFCK THE *EAD A 
ICHARACTOR TI*E Tn 
|R6 ^ITHIM *% OF 
» 1 00«1S. 



>FNH HF PAS« MESSAGE 
MESSAGE PA«S 

|MQTHPR HFN STUFF 



a 0*27 .MAIN 



?1734 

^1735 
<M73* 
»1737 
«>H74» 
**174i 
»174? 
^1743 
.11744 
f M74R 



»2i4«ia 

^4^405 
10?040 
I0?41fl 
10141*2 

«814«1 
<*000»0 

^4'" 1 P0 
l"0i4»l 



TIMER! 



LDA 0,0,3 

STA 0,.*5 
ADCO f*,Pl 

sua* 91,0 

INC 0,0, S7.C 

JMP 1.3 



JMp .-4 

STA H, TIME* 
J*P 1,3 



/TIME THE INST 
I^OLLOWlNfi THE CALL. 



■n74* 
*1747 

*l 7 5i 
' 4 175? 
r M7f5S 



«t54413 
" , 344 fl, 5 
«544P»6 
l7*4!?0 

M544W5 

*lfiP«77 



t*TERl 



STA 3,LH0PR 
LDA 3.ITR 
STA 3.ITRCT 
SU9 3,3 

STA 3.ESWIT 

lossy 

jmp #loopp 



RJ754 pt ?4f5)S 

#1759 3 00a ?i 3 I T ft j 3 

*175« «0!>0fli0 ITRCTI S 

«1757 0000*0 ESwITl 

n»l76ot 9i0fli0C«c! HETIIRNI % 

?"i761 *0<*0(M L00PR1 

"176? *54776 ERR» STA 3,RFT(JRM 

^1763 ^34774 LDA 3.ESWIT 

^1764 17R0(»4 MOV 3,3,S7R 

»1765 <*05>773 J*P #PETIJPN 

*176« w 3 4772 LDA 3,PFTMRM 

P1767 «5477i?) STA 3.ESWIT 

fl 177^ "63077 HALT 

*1771 *%97*7 JMp pOETUBN 



|TTE«ATI0N »ETUPN 
»THIS TEST TNITTALI7E* 
fFACH ROUTIME, 



tl/ m RESET 



IFRPOP 



I^OT FIRST ER»OP 

|*ET ERRO" SWITCH 

|C(3J«PC+1 np THE 
fFRPjP 



A 0*26 .MAIN 



0177? "54766 CYCLEI 
"1773 "14763 
("1774 "0*410 
C>1775 "34760 
0177« ^547«gl 
U777 "347*0 
*2wnpi W6?677 
02001 1750*4 
"2*02 002757 
7 2 P> 3 002755 

"20*>4 0134753 CYCTSI 

"2*05 1750*4 

02006 174477 

"2*07 "69677 

"2*1* 175113 

*2*11 "02750 

"2*12 002746 

fi 2?13 "54134 MES8I 

"2*14 01*134 

02015 "314*0 

"2"16 i»24135 

"2*17 "210*0 

02*80 12BH2 

*2*21 1237*1 

"2*22 123401 

"2"23 151400 

"2*24 124000 

u 2 oi 2 5 i* pi 4 4 w 3 
?»2"2* "0*771 
"2*27 P02134 

"2*3* 1010*5 CWARI 
?2Pi3l 0014<»1 

"2*32 "6351 1 

02*33 00*777 

1*2034 061111 

?2"35 519114*0 

*2"36 "54134 CRLFI 
^2037 02*136 
■■*2"4* "04770 
"2*41 "2*137 
02*4? "047*8 
02043 002134 

i*2044 006150 ALPHl 

"■2*45 *0«15i 

ffl2"46 H0?05« 

s»2*47 ">0"775 



STA 3, RETURN 
082 ITRCT 
JMP CYCTS 
LOA 3.ITR 
STA 3. ITRCT 
LOA 3,E*W!T 
inRST 

MOV 3.3.S7R 
JMP #LOHPR 
JMP »RETU»N 

LOA 3.ESWIT 
MOV 3i3.S7R 
REA08 3 
I0R8T 

MOVL* 3.3. SMC 
JMP #LO<">PR 
JMP #P£TIJRN 

STA 3,MFSSR 

ISZ MES6R 

LOA 2,0.3 

LOA 1,C377 

LOA 0,0,2 
MQVL* 1,1, S7C 
ANOS 1,0, SKP 

AMD 1,0, SKP 

IMC 2,2 

COM 1,1 

JSR CHAR 

JMP MFSS+4 

JMP #MESSR 

MOV 0,0, SMR 
JMP 1,3 

SKPBZ .TTO 

JMP .-1 

OOAS 0,.TTO 

jwp p),3 fEXTT +1 



STA 
L*A 
JSR 
LOA 
JSR 
JMP 



3,MESSR 

0,C?15 

CHAP 

0,C12 

CHAR 

•ME5SR 



JTTFRATION ROUTINE 
>FNO OF EACH TEST*. 
f MOT 10 ITERATIONS 
fESET ITERATION 
ICOHNTER, IF FROQR 
lOCCJREO STAY In LOOP*. 



HTFRATE PROGRAM 
JGO TO wgyT PPQG, 

i tf a error 
jlook at switch 



»TF SWITCH SET PROCEFO, 

ITTPHATF 
?N£y T TEST. 

jPRTNT A TE*T MESSAGE 

fCt?) POINTS TO MESSAGE 
M BIT *AS< 
»C(?)«OATA titlRO 



;C(*)«0*TA CHARACTOP 

|INC TO NEXT WQPD 

|FLTR MASK 

jPRTNT 

MNOTHER 

H,AST 

>PRINT A CHARACTOP FRDM 

»r(*)R. e*it +2 if null 

fWATT IF TTH P-USY 
JXMITT CHARACTOP 



JSR MCRLF 

JSR #IMFSS 

ALP 

JMP ALPH 



JPRINT A CAPRIAGE 
|P£TURN AND A LTNF 
|F£FO SEQUENCE. 



|AL"HA TEST MESSAGE 
|MESSAGE STORAGE AREA 



A 01*20 .MAIN 



"2"51 

^<2"59 
*2"53 
»2«54 
i*2"55 
$»2W5ft 
"21*57 
!*20i6P> 
02*61 
^2^6? 
«2"63 
»2*e>4 
tf!2«65 
« 2 o 6 ft 
P2<*67 

■* g f» T ft 

1*2072 

f\ n f* m m 
'■" C l " ^ 3 

*2»74 

^2^7ft 
»2»77 

*218! 

"210? 

r; 2l0S 
*21JM 

'21*7 



?i fl < I n 

"611 " 

?2111 
''2112 
"2113 
> 2 1 1 4 



PU6515 
"27115 

121442 
122444 

"23646 
12445a 
«25652 
^26654 
127456 
13fl4ft?l 
"316*2 
s*3?654 
1334ft6 
"3467A 
135472 

5*37675 
* 4? 7 *-'A 
1 41 5*2 
U25P4 
£437*6 
144511?! 
("45712 
*4*7l4 
147516 
15^520) 
"51792 
"52724 
153596 
*5473» 
15*532 
11*333 
"57736 



ALP! .TXTE 
MMH.«#SX&' ()* 



03771* <3 
3377"* 
"377*0 
*0P3"3 



+ .»./<M234 



567§9I|« 



?#ABCOEFGHIJ 



KLMNQPQPST 



UVwXYZJ t * 



0»?#?i?»?»l 



»81|8 *4"52a 
*211« *51523 
f '2U7 «0»a*0 



P"£9SI ,TXTE iPASSl 



''212P 0>fl»0W0 



T4BLEI 

,EN0 



